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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention s 

The present invention relates to an apparatus for 
sampling some of filter cigarettes for quality inspection 
during the manufacture of the filter cigarettes. 

10 

Description of the Related Art 

When a cigarette rod, which is twice as long as a 
cigarette, is supplied to a filter cigarette manufacturing 
apparatus or a so-called filter attachment, it is cut into 15 
two equal parts or individual cigarettes. Then, a filter 
plug is supplied between these cigarettes. A paper 
piece is wound around the two cigarettes and the plug 
to connect them, thus forming a double filter cigarette. 
Thereafter, the double filter cigarette is cut in the center 20 
into individual filter cigarettes. 

As these processes are executed, cigarette rods, 
cigarettes, and double filter cigarettes are transported 
continuously in the filter attachment. 

The filter attachment is provided with a filter ciga- 25 
rette sampling apparatus for periodical quality inspec- 
tion. Examples of this sampling apparatus are 
described in FR-A-2628608 resp. GB-A-21 38265, Pub- 
lished Unexamined Japanese Patent Applications Nos. 
59-1 62868 resp. 1 -277478. 30 

The sampling apparatus described in FR-A- 
2628608, comprises a sampling drum for taking out fil- 
ter cigarettes by continuous suction during transporta- 
tion, while the described GB-A-21 38265 comprises a 
sampling drum for taking out filter cigarettes by selective 35 
suction. 

In the case of the former sampling apparatus, the 
filter cigarettes are continuously sampled as they are 
transported, so that the filter cigarette sampling may 
possibly be subject to a bias. 40 

In the latter case, the selective suction of the filter 
cigarettes during transportation requires proper inter- 
mittent supply of suction pressure to the sampling drum, 
and a solenoid valve is used for this intermittent supply. 
Since the sampling drum and the solenoid valve are 45 
located at a distance from each other, however, a time 
lag is entailed before a substantial suction pressure is 
supplied to the sampling drum even though the valve is 
opened. Accordingly, proper control of the timing for the 
switching operation of the solenoid valve, which is so 
required by accurate filter cigarette sampling, is very dif- 
ficult. The higher the operating speed of the filter attach- 
ment, that is, the higher the speed of filter cigarette 
transportation in the filter attachment, moreover, the 
more carefully the lag of the switching operation of the 55 
solenoid valve itself should be considered for appropri- 
ate filter cigarette sampling. 



SUMMARY OF THE INVENTION 

The object of the present invention is to provide an 
apparatus easily applicable to a high-speed filter attach- 
ment and capable of selectively sampling filter ciga- 
rettes during transportation without damaging the 
cigarettes. 

The above object is achieved by a sampling appa- 
ratus of the present invention. This sampling apparatus 
is incorporated in a filter cigarette manufacturing sys- 
tem, which includes a drum train formed of a plurality of 
transportation drums continuous with one another and 
transporting cigarettes and manufactured filter ciga- 
rettes in a manner such that the cigarettes and the filter 
cigarettes are successively delivered between the 
transportation drums, a first transportation drum, out of 
the transportation drums, transporting the filter ciga- 
rettes while attracting the filter cigarettes under a first 
suction pressure. 

The sampling apparatus comprises: a sampling 
drum rotatably arranged in the vicinity of the first trans- 
portation drum, the sampling drum having a sampling 
groove capable of cyclically approaching one of the filter 
cigarettes transported on the first transportation drum to 
receive the filter cigarette while the sampling drum is 
rotating; supply means for supplying a second suction 
pressure to the sampling groove as the sampling groove 
passes a predetermined rotational angle zone on the 
side of the first transportation drum while the sampling 
drum is rotating, the supply means including a suction 
channel defined in the sampling drum and connected to 
the sampling groove; differential pressure means for 
producing a differential pressure between the first suc- 
tion pressure on the first transportation drum and the 
second suction pressure on the sampling groove as the 
sampling groove passes the rotational angle zone, the 
filter cigarettes on the first transportation drum being 
attracted and received by the sampling groove on the 
basis of the differential pressure; release means for 
removing the second suction pressure on the sampling 
groove after the rotational angle zone is passed by the 
sampling groove; and collecting means for collecting the 
filter cigarette in the sampling groove from the sampling 
drum after the second suction pressure on the sampling 
groove is removed. 

According to the sampling apparatus described 
above, when the sampling groove cyclically approaches 
the first transportation drum while the sampling drum is 
rotating, the sampling groove attracts and receives the 
filter cigarette from the first transportation drum. When 
the rotation of the sampling drum advances so that the 
sampling groove gets out of the rotational angle zone 
and is released from the second suction pressure, 
thereafter, the filter cigarette in the sampling groove is 
collected from the sampling groove or the sampling 
drum by the collecting means. 

Thus, the aforesaid filter cigarette sampling is 
repeated every time the sampling groove makes one 
revolution. 
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In the case where the sampling apparatus is pro- 
vided with valve means for opening and closing the suc- 
tion channel of the supply means, the valve means 
closes the suction channel, thereby stopping the sec- 
ond suction pressure supply to the sampling groove, 5 
that is, the filter cigarette sampling, when a predeter- 
mined number is attained by the number of sampled fil- 
ter cigarettes. 

Since the suction pressure is utilized for the filter 
cigarette sampling, the filter cigarettes cannot be dam- io 
aged by the sampling. 

Even though the above-described system or the fil- 
ter attachment is designed for higher-speed operation 
such that the rotating speed of the transportation drum 
is increased, the filter cigarette sampling from the first is 
transportation drum can be secured by only increasing 
the rotating speed of the sampling drum with the 
increase of the rotating speed of the first transportation 
drum. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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The present invention will become more fully under- 
stood from the detailed description given herein below 
and the accompanying drawings which are given by way 25 
of illustration only, and thus, are not limitative of the 
present invention, and wherein: 

Fig. 1 is a schematic view showing a filter attach- 
ment; " 30 
Fig. 2 is a diagram showing a flow of processing of 
cigarettes in the filter attachment; 
Fig. 3 is a cross-sectional view showing a sampling 
drum and a transportation drum; 
Fig. 4 is a longitudinal sectional view of the sam- 35 
pling drum; 

Fig. 5 is an enlarged view showing part of Fig. 4; 
Fig. 6 is a plan view showing a control sleeve of the 
sampling drum; and 

Fig. 7 is a block diagram showing a sampling con- 40 
trol circuit for a shutter. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

45 

A filter attachment shown in Fig. 1 comprises an 
upright main frame 1 . The main frame 1 is provided with 
a drum train 2 which extends to the left from the right- 
hand end thereof as in Fig. 1. The left-hand end of the 
drum train 2 is connected to a rolling section 3. so 

The drum train 2 includes a number of transporta- 
tion drums, which are arranged in a row, and a number 
of suction grooves are formed on the outer peripheral 
surface of each drum. The grooves are arranged at reg- 
ular intervals in the circumferential direction of the drum. 55 
Cigarette rods are fed to that transportation drum which 
is situated at the starting end of the drum train 2, and 
are held in the suction grooves of the drum by suction. 
As this transportation drum rotates, the cigarette rods in 



the groove are transported. The cigarette rods are deliv- 
ered from the right-hand one of each two adjacent 
transportation drums to the left-hand one, as in Fig. 1. 
Thus, the cigarette rods are transported towards the 
rolling section 3 as they are repeatedly transferred 
between the individual transportation drums of the drum 
train 2. An example of the transportation drum will 
become apparent from the description of a sampling 
device, which will be mentioned later. 

Each cigarette rod fed to the drum train 2 is twice as 
long as a cigarette. In the process of transportation on 
the drum train 2, the cigarette rod is cut into two equal 
parts or cigarettes by means of a rotating circular knife 
4, and thereafter, a predetermined space is secured 
between these two cigarettes. Thus, the rolling section 3 
is supplied successively with pairs of cigarettes having 
the predetermined space between them. 

The aforementioned processing is represented by a 
region A, in Fig. 2. In this region, T D and T s indicate a 
cigarette rod and cigarette, respectively. 

A hopper 5 is located over the drum train 2. The 
hopper 5 and the drum train 2 are connected to each 
other by means of a drum train 6, which resembles the 
drum train 2. A number of filter rods are stored in the 
hopper 5. The drum train 6 takes out the filter rods one 
by one from the hopper 5, and transports them to the 
drum train 2. 

During this transportation, each filter rod is cut into 
a plurality of equal parts or individual filter plugs by 
means of rotating circular knives 7. As these filter plugs 
on the same axis pass a grading drum, which consti- 
tutes one transportation drum in the drum train 6, they 
are rearranged in front and in rear with respect to the 
transportation direction thereof. Thereupon, each filter 
plug is fed from the drum train 6 to the space between 
each two cigarettes transported on the drum train 2. 

On the drum train 2, thereafter, the two cigarettes 
are brought individually into intimate contact with the 
opposite ends of the filter plug, whereupon they are 
supplied to the rolling section 3. In the rolling section 3, 
a paste-backed paper piece is wound around the two 
cigarettes and the filter plug. By doing this, the two cig- 
arettes and the filter plug are connected to one another, 
whereupon a double filter cigarette is formed. 

The paper piece is obtained by cutting a paper web 
P, which is paid out from a roll 8 at the left-hand end por- 
tion of the main frame 1. The supplied paper web P is 
guided to a receiving drum 9, which is situated right over 
the rolling section 3, and is attracted to the peripheral 
surface of the drum 9. Located in the vicinity of the 
receiving drum 9 is an edged drum 10 which serves to 
cut the paper web P in cooperation with the drum 9. The 
receiving drum 9 and the edged drum 10 rotate in oppo- 
site directions. As the paper web P passes between the 
drums 9 and 10, it is cut into paper pieces on the receiv- 
ing drum 9 by the edged drum 1 0. As the receiving drum 
9 rotates, thereafter, these paper pieces are fed to the 
rolling section 3. Blades (not shown) of the drum 10 can 
cut the paper web P in a manner such that they are not 
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in contact with the peripheral surface of the receiving 
drum 9. 

In a feed path for the paper web P between the roll 
8 and the receiving drum 9, a preheater 1 1 , a paster 12, 
and a post-heater 13 are successively arranged down- 
stream in the region on the drum side. In the region on 
the roll side, a paper web connecting section 14 and a 
paper web storage section 15 are successively 
arranged downstream. A paper web paid out from a 
standby paper roll 16 is previously guided to the con- 
necting section 14. 

The processing from the supply of the filter plugs to 
the winding of the paper pieces is represented by a 
region A 2 in Fig. 2. In this region, F p P c and FT W indi- 
cate a filter plug, paper piece, and double filter cigarette, 
respectively. 

A drum train 17, which resembles the aforesaid 
drum trains 2 and 6, extends to the left from the rolling 
section 3. The drum train 17 receives the double filter 
cigarette from the rolling section 3 and transports it. 
During the transportation, the double filter cigarette is 
cut in the center of its filter plug by means of a rotating 
circular knife 18, whereby two filter cigarettes are pro- 
duced. Thereafter, a predetermined space is secured 
between these two filter cigarettes. This processing is 
represented by a region A 3 in Fig. 2. In this region, FT S 
indicates each filter cigarette. 

As the individual filter cigarettes thus formed are 
transported on the drum train 17, they passes an 
inspection drum 1 9 which constitutes one transportation 
drum in the drum train 17. The inspection drum 19 
checks each passing filter cigarette for the winding state 
of its paper piece. If the winding of any paper piece is 
found to be nonconforming by this inspection, the defec- 
tive filter cigarette is removed from the drum train 1 7. 

A belt conveyor 20 is connected to the terminal end 
of the drum train 17. The conveyor 20 receives the filter 
cigarettes from the drum train 17, and feeds them to a 
packaging machine in the next stage. 

Incorporated in the drum train 17 is a sampling 
device 21 for sampling the formed filter cigarettes. This 
sampling device 21 is provided with a sampling drum 
unit 22 and a pair of receiving trays 23. 

In the drum train 1 7, the drum unit 22 is situated on 
the downstream side of the inspection drum 1 9 with one 
transportation drum 24 between the unit 22 and the 
drum 19. 

Before explaining the drum unit 22, the transporta- 
tion drum 24 will be described. As shown in Fig. 3, the 
transportation drum 24 comprises a drive shaft 25 in its 
center, a stationary sleeve 26, and a drum shell 27, the 
sleeve 26 and the shell 27 successively surrounding the 
shaft 25. An annular gap is secured between the sta- 
tionary sleeve 26 and the drive shaft 25. As seen from 
Fig. 3, the sleeve 26 has a dual structure. 

The drum shell 27, which is airtightly mounted on 
the stationary sleeve 26, rotates in sliding contact with 
the outer peripheral surface of the sleeve 26. A rotatory 
force for the drum shell 27 is transmitted from the drive 



shaft 25. More specifically, the drive shaft 25 and the 
drum shell 27 are connected to each other by means of 
a coupling system (not shown), and the shell 27 is 
rotated in the clockwise direction of Fig. 3. 

5 A number of ribs are formed on the outer peripheral 

surface of the drum shell 27. These ribs, which extend 
in the axial direction of the drum shell 27, are arranged 
at regular intervals in the circumferential direction of the 
shell 27. Each rib is divided in the middle with respect to 

10 the axial direction of the drum shell 27 so that a pair of 
coaxial projections are obtained from each rib. 

Each projection is formed having a suction groove 
28, so that the outer peripheral surface of the drum shell 
27 has left- and right-hand rows of suction grooves 28 

is arranged in the circumferential direction thereof. Each 
suction groove 28 has an arcuate cross section, and 
extends in the axial direction of the drum shell 27. One 
end of each of suction holes 29 opens in the bottom of 
each suction groove 28, and the other end of each hole 

20 29 in the inner peripheral surface of the drum shell 27. 
The suction holes 29 radially extend toward the center 
of the drum shell 27. 

On the other hand, suction channels 30 and 31 are 
independently formed on the outer peripheral surface of 

25 the stationary sleeve 26. The suction channel 30 
extends over a first rotational angle zone e 1f in the rotat- 
ing direction of the drum shell 27, from a point at which 
the shell 27 and the inspection drum 19 approaches 
each other with respect to the rotating direction of the 

30 shell 27, that is, an angular position in which the two fil- 
ter cigarettes are received from the drum 19. The suc- 
tion channel 31 , which is separated from the suction 
channel 30 by a partition wall, extends over a second 
rotational angle zone 6 2 in the rotating direction of the 

35 drum shell 27. 

A release groove 34 is formed on the outer periph- 
eral surface of the stationary sleeve 26. The groove 34 
is situated just in front of the suction channel 31 with 
respect to the rotating direction of the drum shell 27 and 

40 is communicated with the atmosphere as mentioned 
later. 

The suction channels 30 and 31 always communi- 
cate with suction passages 32 and 33 in the stationary 
sleeve 26. The channels 32 and 33 are connected to a 

45 common negative-pressure source (not shown) such as 
a blower. Thus, a line suction pressure P L is continually 
supplied from the negative- pressure source to these 
suction passages 32 and 33, that is, the suction chan- 
nels 30 and 31. 

so Further, the stationary sleeve 26 is provided with a 
throttle wall 26a which is located in the suction channel 
31. The wall 26a, which extends in the axial direction of 
the sleeve 26, divides the suction channel 31 into two 
regions with respect to the rotating direction of the drum 

55 shell 27. These regions communicate with each other 
through a narrow gap G defined between the throttle 
wall 26a and the inner peripheral surface of the drum 
shell 27. 
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Although the suction channel 31 Is connected to the 
negative-pressure source by means of the suction pas- 
sage 33, air in the gap G cannot be easily sucked out, 
so that a first suction pressure P-i in the gap G is lower 
than the line suction pressure P L . 

When the suction grooves 28 in the left- and right- 
hand rows are successively met with suction grooves 
(not shown) on the side of the inspection drum 1 9 as the 
drums 19 and 24 rotate, they are connected to the suc- 
tion channel 30 via the suction holes 29, individually. On 
the other hand, the supply of suction pressure to the 
suction grooves of the inspection drum 19 is already 
canceled. Accordingly, the pairs of filter cigarettes FT S , 
transported on the inspection drum 19, are attracted 
and received from the suction grooves thereof by the 
left- and right-hand suction grooves 28, and thereafter, 
are transported as the drum shell 27 rotates. The attrac- 
tive hold of the filter cigarette FT S on the drum shell 27 
is continued as long as the suction holes 29 of the suc- 
tion grooves 28 communicate with the suction channels 
30 and 31, and is canceled when the suction holes 29 
open into the release groove 34. 

When the suction holes 29 of the suction grooves 
28 open into the release groove 34, the filter cigarettes 
FT S in the grooves 28 are attracted and received from 
the transportation drum 24 by suction grooves of a 
transportation drum 100 (see Fig. 1). which adjoins the 
drum 24 on the downstream side thereof. As the drum 
100 rotates, the filter cigarettes FT S are transported 
toward the belt conveyor 20. 

The drum unit 22 comprises a sampling drum 35. 
As seen from Fig. 3, the drum 35 is located closest to 
the transportation drum 24 when it is in an angular posi- 
tion facing the second rotational angle zone 62 of the 
drum 24, or more specifically, the throttle wall 26a of the 
stationary sleeve 26 or the gap G. 

As shown in Figs. 3 and 4, the sampling drum 35, 
like the transportation drum 24, comprises a drive shaft 
36 in its center, a stationary sleeve 37, a control sleeve 
38, and a drum shell 39, the sleeves 37 and 38 and the 
shell 39 successively surrounding the shaft 36. An 
annular gap is secured between the drive shaft 36 and 
the stationary sleeve 37. 

As seen from Fig. 4, the drive shaft 36 is rotatably 
supported inside the stationary sleeve 37 by means of a 
pair of bearings 40 and 41. The stationary sleeve 37 is 
supported by the main frame 1 in a manner such that its 
one end portion is fitted in the frame 1 . On the other 
hand, the drive shaft 36 projects from the one end of the 
sleeve 37 into the inside of the main frame 1 , and is con- 
nected to a power transmission system (not shown). 
Thus, the shaft 36 is rotated in one direction by means 
of power from the power transmission system. 

The other end portion of the stationary sleeve 37 
protrudes horizontally from the main frame 1 , and a pair 
of suction channels 42 and 43 are formed on the outer 
peripheral surface of this portion. These channels 42 
and 43, which extend in the circumferential direction of 
the sleeve 37, are separated from each other. The suc- 



tion channels 42 and 43 also extend in the axial direc- 
tion of the stationary sleeve 37. As seen from Fig. 3, the 
one suction channel 42 is situated on the side of the 
transportation drum 24. 

5 A pair of bores 44 and 45 are formed inside the one 

end portion of the stationary sleeve 37. These bores 44 
and 45 communicate at one end with the suction chan- 
nels 42 and 43, respectively, while their respective other 
ends are connected to a suction passage 46 in the main 

10 frame 1 through connecting holes 47. The bores 44 and 
45 have the shape of a circular arc, as viewed in the 
cross section of the stationary sleeve 37, that is, in Fig. 
3. 

The suction passage 46 is connected to a negative- 
15 pressure source (not shown) such as a blower. This 
negative-pressure source continually supplies a second 
suction pressure P 2 to the inside of the paired suction 
channels 42 and 43 through the suction passage 46, 
connecting holes 47, and bores 44 and 45. The second 
20 suction pressure P 2 may be set on a level higher than 
that of the first suction pressure P 1f e.g., on the same 
level with the line suction pressure P L . In this case, a 
common negative-pressure source may be used for 
both the transportation drum 24 and the sampling drum 
25 35. 

The control sleeve 38, which is fixedly mounted on 
the outer peripheral surface of the stationary sleeve 37, 
airtightly covers the paired suction channels 42 and 43 
of the stationary sleeve 37. An inner flange is formed on 
30 that end of the control sleeve 38 which is situated on the 
other end side of the stationary sleeve 37, and the con- 
trol sleeve 38 is fixed to the stationary sleeve 37 by 
means of the inner flange. 

The drum shell 39, which is airtightly mounted on 
35 the control sleeve 38, can rotate in sliding contact with 
the sleeve 38. One end of the shell 39 extends beyond 
the control sleeve 38 toward the main frame 1, and is 
rotatably supported on the stationary sleeve 37 by 
means of a bearing 48. The other end portion of the 
40 drum shell 39 also axially extends beyond the inner 
flange of the control sleeve 38. 

The respective other ends of the drum shell 39 and 
the drive shaft 36 are connected to each other. More 
specifically, the other end of the drive shaft 36 projects 
45 from the other end of the stationary sleeve 37, and a 
drive disk 50 is mounted on the projecting end by 
means of a connecting knob 49. The disk 50 is con- 
nected to the other end of the drum shell 39 by means 
of a spacer disk 51, which is connected to the drive 
so shaft 36 by means of a key 80. Thus, the driving force of 
the drive shaft 36 is transmitted to the drum shell 39 via 
the drive disk 50. whereby the shell 39 is rotated inte- 
grally with the shaft 36. In doing this, the drum shell 39 
is rotated oppositely to the transportation drum 24 or the 
55 drum shell 27. 

A pair of suction carriers 52 are mounted on the 
outer peripheral surface of the drum shell 39. These 
carriers 52 are separated at a predetermined distance 
from each other in the axial direction of the drum shell 
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39, depending on each two filter cigarettes transported 
on the transportation drum 24. Further, the suction car- 
riers 52 are situated corresponding to the same angular 
position of the drum shell 39, that is, on the same axis. 

The suction carriers 52 have the same construe- 5 
tion, and their respective surroundings are also 
arranged in the same manner. Referring now to Fig. 5, 
therefore, the arrangements of the one suction carrier 
52 and its surroundings will be described. 

The suction carrier 52 has a carrier body 53, which 10 
is in the form of a rectangular block extending in the 
axial direction of the drum shell 39. A division groove is 
formed in the center of the top surface of the carrier 
body 53, so that the body 53 includes two partial bodies 
53a and 53b which are separated in the axial direction is 
of the drum shell 39. 

A sampling groove 54 is formed on the top surface 
of the carrier body 53. The sampling groove 54, which 
as an arcuate cross section, extends in the axial direc- 
tion of the drum shell 39. One end of each suction hole 20 
55 opens in the bottom of the sampling groove 54. Each 
hole 55 diametrically penetrates the corresponding par- 
tial body and the drum shell 39, and the other end 
thereof opens in the inner peripheral surface of the shell 
39. The one end of each hole 55 is widened. 25 

Mounting screws 56 are screwed into the drum 
shell 39 through the bottom of the sampling groove 54 
and the carrier body 53. The screws 56 fix the carrier 
body 53 to the drum shell 39. As seen from Fig. 5, the 
head of each mounting screw 56 is sunk in the carrier 30 
body 53 below the bottom level of the sampling groove 
5, so that it can never projects above the bottom of the 
groove 54. 

The control sleeve 38 is formed having rectangular 
aperture 57, which communicates with the suction 35 
channel 42 or suction path. A shutter 58, which is 
formed of an arcuate plate, is set in the aperture 57. 
Thus, the outer surface of the shutter 58 constitutes part 
of the outer peripheral surface of the control sleeve 38. 

Alternatively, the shutter 58 may be located in the 40 
suction channel 42. In this case, the outer surface of the 
shutter 58 constitutes part of the inner peripheral sur- 
face of the control sleeve 38. 

As seen from Fig. 6, guides 57a are formed individ- 
ually on the opposite inner edges of the aperture 57 45 
which extends along the axial direction of the control 
sleeve 38. Guided by these guides 57a, the shutter 58 is 
slidable in the axial direction of the control sleeve 38, 
that is, in the direction of the arrow in Fig. 6. 

The shutter 58 is formed having a slot 59 which is so 
associated with one suction hole 55 of the suction car- 
rier 52. Also, an end edge of the shutter 58 has an 
indentation 60 which is associated with the other suc- 
tion hole 55. 

The slot 59 and the indentation 60 have the same ss 
length with respect to the circumferential direction of the 
control sleeve 38, and extend over the same rotational 
angle zone or third rotational angle zone 9 3 with respect 
to the rotation of the drum shell 39. The third rotational 



angle zone 0 3 extends in the rotating direction of the 
drum shell 39 from the point where the drum shells 27 
and 39 are located closest to each other. 

As seen from Fig. 5, an arm 61 protrudes integrally 
from the inner surface of the shutter 58. The arm 61 is 
coupled to an output shaft 63 of an electromagnetic 
actuator 62, which has a solenoid therein. When activa- 
tion of the solenoid is controlled, the output shaft 63 of 
the actuator 62 is extended or contracted in the axial 
direction of the control sleeve 38. A casing of the actua- 
tor 62 is fixed to the bottom of the suction channel 42. 
An air cylinder may be used in place of the electromag- 
netic actuator 62. 

In the state shown in Fig. 5, the solenoid of the elec- 
tromagnetic actuator 62 is energized, so that the output 
shaft 63 is extended. At this time, the shutter 58 is 
moved to its open position by the output shaft 63 of the 
actuator 62. In this open position, the slot 59 and the 
indentation 60 of the shutter 58 are in positions such 
that they can be connected to their corresponding suc- 
tion holes 55 of the suction carrier 52. When the carrier 
52 passes the shutter 58 or the third rotational angle 
zone 8 3 as the drum shell 39 rotates, therefore, the 
paired suction holes 55 of the carrier 52 are connected 
to the suction channel 42 through the slot 59 and the 
indentation 60 of the shutter 58, individually. 

When the output shaft 63 of the electromagnetic 
actuator 62 is contracted, the shutter 58 is moved in the 
opposite direction to be situated in its closed position. In 
this closed position, the slot 59 and the indentation 60 of 
the shutter 58 cannot be connected to their correspond- 
ing suction holes 55 of the suction carrier 52. In other 
words, even though the suction carrier 52 passes the 
third rotational angle zone 0 3 as the drum shell 39 
rotates, both the suction holes 55 of the carrier 52 are 
kept in the closed state by the outer peripheral surface 
of the shutter 58. Thus, the suction holes 55 and the 
suction channel 42 are disconnected at all times. 

When the suction carrier 52 passes the shutter 58 
in the closed position, the two suction holes 55 of the 
carrier 52 open individually to a pair of circumferential 
grooves 58a on the outer peripheral surface of the shut- 
ter 58. 

As shown in Fig. 3, moreover, a release groove 64 
is formed on the outer peripheral surface of the control 
sleeve 38. The groove 64 is situated just in front of the 
shutter 58 with respect to the rotating direction of the 
drum shell 39. As seen from Fig. 6, the release groove 
64 extend between two shutters 58 in the axial direction 
of the control sleeve 38, the two shutters 58 are associ- 
ated with the pair of the suction carriers 52. One end of 
the groove 64 opens in an end face of the control sleeve 
38. 

A pair of branch grooves 64a extend from the 
release groove 64 toward each shutter 58. These 
branch grooves 64a are connected to their correspond- 
ing circumferential grooves 58a of the shutter 58 without 
regard to the open-close operation of the shutter 58. 
When the suction carrier 52 passes over the shutter 58 
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in the closed position, therefore, both the suction holes 
55 of the carrier 52 are connected to the release groove 
64 through the circumferential grooves 58a. 

When the paired shutters 58 of the control sleeve 
38 are in the open position, the paired suction carriers 
52 can cyclically sample the filter cigarettes FT S trans- 
ported on the transportation drum 24. 

The following is a detailed description of this opera- 
tion. While the transportation drum 24 and the sampling 
drum 35 are rotating in opposite directions, the paired 
suction carriers 52 of the sampling drum 35 cyclically 
approach the suction grooves 28 of the drum 24 in their 
corresponding rows at the starting end of the third rota- 
tional angle zone e 3 . If the paired shutters 58 are situ- 
ated in the , open position, the respective sampling 
grooves 54 of the two suction carriers 52 are connected 
to the slots 59 and the indentations 60 of the shutters 58 
through the corresponding suction holes 55, that is, the 
suction channel 42, and the second suction pressure P 2 
is supplied to each of the sampling grooves 54. 

When the suction grooves 28 of the transportation 
drum 24 pass the gap G in the second rotational angle 
zone 6 2 , on the other hand, the suction grooves 28 are 
connected to the gap G by means of the suction holes 
29, so that the first suction pressure P t in the gap G is 
supplied to the grooves 28. As mentioned before, the 
second suction pressure P 3 is higher than the first suc- 
tion pressure P 1f so that the filter cigarettes FT S in the 
suction grooves 28 are sucked out from the grooves 28 
by the second suction pressure P 2 , and attracted to and 
received by the sampling grooves 54 of the suction car- 
riers 52, overcoming the first suction pressure P v As 
the drum shell 39 rotates, thereafter, the filter cigarettes 
FT S are transported together with the suction carriers 
52. In doing this, the filter cigarettes FT S are attracted 
and held by the suction carriers 52 in a manner such 
that their opposite ends project from the carriers 52. 

The attraction of the filter cigarettes FT S by the suc- 
tion carriers 52 is continued while the suction carriers 
52 or the sampling grooves 54 pass the third rotational 
angle zone e 3 , that is, as long as the sampling grooves 
54 are connected to the slots 59 and the indentations 60 
of the shutters 58 through the suction holes 55. 

When the suction carriers 52 pass the third rota- 
tional angle zone e 3 so that the suction holes 55 of the 
carriers 52 are connected to the release groove 64 of 
the control sleeve 38, thereafter, the attraction of the fil- 
ter cigarettes FT S by the carriers 52 is canceled. 

When the filter cigarettes FT S are released from the 
attraction, they are guided from the suction carriers 52 
to their corresponding receiving trays 23, and are col- 
lected in the trays 23. 

More specifically, collecting guide plates 65 extend 
upward from the receiving trays 23, respectively. The 
guide plates 65 connect their corresponding receiving 
trays 23 and the outer peripheral surface of the sam- 
pling drum 35 or the drum shell 39 thereof. The upper 
end of each guide plate 65 is situated in a region corre- 



sponding to the release groove 64 of the control sleeve 
38, on the outer peripheral surface of the drum shell 39. 

The upper end portion of each collecting guide 
plate 65 is in the form of a fork having three fingers 65a. 
5 When each suction carrier 52 reaches the fingers 65a of 
its corresponding guide plate 65 as the drum shell 39 
rotates, the outer two of the fingers 65a are situated on 
the opposite sides of their corresponding suction carrier 
52, and the center finger in a separation groove 101 of 
10 the carrier 52. 

Thus, when the attraction by the suction carrier 52 
is canceled, the filter cigarettes FT S , which are trans- 
ported together with the carrier 52 as the drum shell 39 
rotates, are taken out in a manner such that they are 
is picked up from the carrier 52 by means of the fingers 
65a of the corresponding collecting guide plate 65, and 
are then guided on the guide plate 65 to be delivered to 
the corresponding receiving tray 23. 

The collecting guide plate 65 has a bracket 65b, 
20 which is rotatably mounted on a support shaft 67. The 
shaft 67 protrudes from the lower end portion of a stay 
66. Thus, when the guide plate 65 is rocked around the 
support shaft 67, its tilt angle is adjusted. The stay 66 is 
mounted on the main frame 1 . 
25 A support shaft 68 protrudes from the upper end 
portion of the stay 66, and another bracket 69 is rotata- 
bly mounted on the shaft 68. The bracket 69 extends to 
the region over the sampling drum 35, and a pair of 
detectors 70 or photoelectric switches, are attached to 
30 the distal end of the bracket 69. 

When the filter cigarettes FT S , along with the suc- 
tion carrier 52, pass right under the corresponding 
detector 70 as the drum shell 39 rotates, this detector 
70 detects the passage of the cigarettes FT S , and deliv- 
35 ers a detection signal. 

The bracket 69 is also rotatable around its support 
shaft 69, and the emitting angle of detection light from 
the detector 70 is adjusted as the bracket 69 rotates. 
As seen from Fig. 3, moreover, a bottom wall 3a of 
40 each receiving tray 23 is swingable around a hinge 71 . 

As shown in Figs. 3 and 4, a proximity switch 72 is 
attached to the sampling drum 35 or its stationary 
sleeve 37, while an element 73 is mounted on an end 
portion of the drum shell 39. When the element 73 
45 passes the switch 72 as the drum shell 39 rotates, the 
switch 72 detects this passage, and delivers a detection 
signal or synchronizing signal. 

When sampling the filter cigarettes FT S from the 
transportation drum 24 to the sampling drum 35 is 
50 started, it is continued as long as the shutters 58 are in 
the open position. When a predetermined number of f il - 
ter cigarettes FT S are collected in each receiving tray 
23, however, the corresponding shutter 58 is restored to 
the closed position, whereupon the filter cigarette sam- 
55 pling is terminated. 

For example, a sampling control circuit for control- 
ling the open-close operation of each shutter 58 is 
shown in the block diagram of Fig. 7. 
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As shown in Fig. 7, the detection signal from the 
detector 70 is applied to the input of a down counter 74, 
while the synchronizing signal from the proximity switch 
72 is supplied to a timing circuit 75. Further, a sampling 
start signal supplied from an instruction device (not 
shown) is applied to the respective inputs of the down 
counter 74 and timing circuit 75. 

A sample number setter circuit 76 is connected to 
the down counter 74. The circuit 76 is used to set the 
number of filter cigarettes FT S to be collected in each 
receiving tray 23, that is, an initial value in the down 
counter 74. 

Meanwhile, the respective outputs of the down 
counter 74 and the timing circuit 75 are supplied to an 
AND circuit 77, which is connected to a shutter driver 
circuit 78. 

When the sampling start signal is applied to the 
down counter 74 and the timing circuit 75, the counter 
value in the counter 74 is set to the sample number or 
initial value, whereupon the counter 74 delivers an H- 
level signal. 

After receiving the sampling start signal, on the 
other hand, the timing circuit 75 delivers an H-level sig- 
nal on receiving the synchronizing signal from the prox- 
imity switch 72, as well as the sampling start signal. 

Thus, when the passage of the element 73 is 
detected by means of the proximity switch 72 after the 
sampling start signal and the synchronizing signal is 
delivered from the proximity switch 72 to the timing cir- 
cuit 75, the respective outputs of the circuit 75 and the 
down counter 74, that is, inputs of the AND circuit 77. 
are both on the H-level. As a result, an H-level signal is 
supplied from the AND circuit 77 to the shutter driver cir- 
cuit 78. On receiving the H-level signal, the driver circuit 
78 energizes the electromagnetic actuator 62 of its cor- 
responding shutter 58 or its solenoid, whereupon the 
actuator 62 moves the shutter 58 to the open position. 

While the sampling drum 35 or the drum shell 39 is 
rotating, the synchronizing signal from the proximity 
switch is cyclically applied to the timing circuit 75. As 
long as the output of the down counter 74 is kept on the 
H-leve!, therefore, the shutter driver circuit 78 causes 
the electromagnetic actuator 62 to keep the corre- 
sponding shutter 58 in the open position. 

If the shutter 58 is in the open position after the 
sampling start signal is outputted in this manner, the fil- 
ter cigarettes FT S are received from the transportation 
drum 24 by the sampling grooves 54 of the correspond- 
ing suction carrier 52 every time the carrier 52 faces the 
suction grooves 28 of the drum 24 as the sampling drum 
35 rotates. Thereafter, the filter cigarettes FT S are deliv- 
ered from the suction carrier 52 into the receiving tray 
23 via the collecting guide plate 56. 

The filter cigarettes FT S attracted to the suction car- 
riers 52, on the other hand, are detected by means of 
the detectors 70, respectively before the carriers 52 
pass the fingers 65a of the collecting guide plates 65, 
whereupon the detection signal from each detector 70 is 
delivered to the down counter 74. 



The counter value in the down counter 74 is decre- 
mented by one every time the counter 74 receives the 
detection signal. When the counter value becomes 
zero, that is, when the predetermined number of filter 

5 cigarettes FT S are collected in the receiving tray 23, 
down counter 74 delivers an L-level signal to the AND 
circuit 77. At this time, therefore, an L- level signal is 
supplied from the AND circuit 77 to the shutter driver cir- 
cuit 78, whereupon the circuit 78 stops current supply to 

10 the electromagnetic actuator 62. As a result, the shutter 
58 is restored to the closed position, and the filter ciga- 
rette sampling is stopped thereafter. 

Meanwhile, the L-level signal from the down coun- 
ter 74 is also supplied as a sampling end signal to the 

is aforesaid instruction device. On receiving the sampling 
end signal, the instruction device turns on a light which 
is indicative of the termination of the sampling opera- 
tion. 

Thereafter, the predetermined number of filter ciga- 
20 rettes FT S collected in each receiving tray 23 are 
weighed by means of scales (not shown), for example, 
and are subjected to a quality inspection. 

The sampling operation and quality inspection for 
the filter cigarettes FT S are carried out at regular inter- 
ns vals during the manufacture of the filter cigarettes. 

When the shutter 58 is situated in the open position 
as the sampling start signal is outputted, as described 
above, the sampling apparatus of the present embodi- 
ment can sample the filter cigarettes FT S from the trans- 
30 portation drum 24 and transfer them to the 
corresponding suction carrier 52 every time the carrier 
52 approaches the drum 24 while the sampling drum 35 
is rotating, and this sampling operation is executed 
cyclically. 

35 Since the shutter 58 constitutes part of the outer 
peripheral surface of the control sleeve 38, the path 
which extends from the shutter 58 to each sampling 
groove 54 of the suction carrier 52, that is, the length of 
each suction hole 55 of the carrier 52, can be made 
40 short enough. 

Thus, when the paired suction holes 55 of the suc- 
tion carrier 52 are connected individually to the slot 59 
and the indentation 60 of the shutter 58. the second 
suction pressure P 2 is transmitted immediately to the 
45 sampling groove 54 of the carrier 52. In consequence, 
faulty sampling of the filter cigarettes which is attributa- 
ble to a time lag required for the transmission of the sec- 
ond suction pressure P 2 to the sampling grooves 54 or 
a time lag required for the opening operation of the shut- 
so ter 58 itself, can be prevented. Also, the transfer of the 
filter cigarettes FT S from the transportation drum 24 to 
the suction carriers 52 of the sampling drum 35. that is, 
the filter cigarette sampling, can be effected securely. 
According to the sampling manner described 
55 herein, an increase of the rotating speed of the trans- 
portation drum 24 or the speed of transportation of the 
filter cigarettes FT S , which must be entailed by the 
increase of the operating speed of the filter attachment, 
can be easily tackled to ensure steady sampling by only 
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adjusting the peripheral speed of the sampling drum 35 
to that of the transportation drum 24. 

Since suction is utilized for the filter cigarette sam- 
pling, moreover, the filter cigarettes FT S cannot be sub- 
jected to any substantial impact. While the filter s 
cigarettes are being sampled, therefore, they cannot be 
damaged, and there is no possibility of cut tobacco from 
slipping out of the cigarettes. Accordingly, the filter ciga- 
rettes FT S in the receiving trays 23 can undergo an 
accurate quality inspection. 10 

The present invention is not limited to the one 
embodiment described above, and various modifica- 
tions may be effected therein. In the one embodiment, 
for example, each shutter 58 is situated in the open 
position after the sampling start signal is outputted, so is 
that the filter cigarettes FT S are extracted every time the 
sampling drum 35 makes one revolution. If the arrange- 
ment is such that each shutter 58 is restored to the 
closed position after one filter cigarette FT S is sampled, 
however, the filter cigarettes FT S can be sampled every 20 
time the sampling drum 35 makes a desired number of 
revolutions. 

In the foregoing embodiment, moreover, the gap G 
for producing the first suction pressure P-t is provided 
between the drum shell 27 and the stationary sleeve 26 25 
of the transportation drum 24. If this gap G is not pro- 
vided, however, the second suction pressure P 2 is set at 
a value higher than the line suction pressure P L on the 
side of the transportation drum 24. 

30 

Claims 

1 . An apparatus for sampling filter cigarettes from a fil- 
ter cigarette manufacturing system, the system 
including a drum train (2,17) which has a plurality of 35 
transportation drums continuous with one another 
and transports cigarettes and manufactured filter 
cigarettes in a manner such that the cigarettes and 
the filter cigarettes are successively delivered 
between the transportation drums, a first transpor- 40 
tation drum (24), out of the transportation drums, 
transporting the filter cigarettes while attracting the 
filter cigarettes under a suction pressure, said 
apparatus including sampling means for selectively 
sampling the filter cigarettes from the first transpor- 45 
tation drum (24), 

characterized in that said sampling means 
comprises: 

a sampling drum (35) rotatably arranged in the so 
vicinity of the first transportation drum (24), 
said sampling drum (35) having a sampling 
groove (54) capable of periodically approach- 
ing one of the filter cigarettes transported on 
the first transportation drum (24) to receive the 55 
filter cigarette while said sampling drum (35) is 
rotating; 

supply means for supplying a suction pressure 
to the sampling groove (54) as the sampling 



groove (54) passes a predetermined rotational 
angle zone (6 3 ) on the side of the first transpor- 
tation drum (24) while said sampling drum (35) 
is rotating, said supply means including a suc- 
tion channel (42,55) defined in said sampling 
drum (35) and connected to the sampling 
groove (54); 

differential pressure means (26a) for producing 
a differential pressure between the first suction 
pressure (Pf) on the first transportation drum 
(24) and the second suction pressure (P 2 ) on 
the sampling groove (54) as the sampling 
groove (54) passes the rotational angle zone 
(9 3 ), the filter cigarette on the first transporta- 
tion drum (24) being attracted and received by 
the sampling groove (54) on the basis of the dif- 
ferential pressure; 

release means (64) for removing the second 
suction pressure (P 2 ) on the sampling groove 
(54) after the rotational angle zone (6 3 ) is 
passed by the sampling groove (54); and 
collecting means (23,65) for collecting the filter 
cigarette in the sampling groove (54) from said 
sampling drum (35) after the second suction 
pressure (P 2 ) on the sampling groove (54) is 
removed. 

2. An apparatus according to claim 1 , characterized in 
that said apparatus further comprises valve means 
( 58,62) for opening and closing the suction channel 
(42) of said supply means. 

3. An apparatus according to claim 2, characterized in 
that said sampling drum (35) includes a rotatabie 
drum shell (39) having the sampling groove (54) 
and a control sleeve (38) fixed in the drum shell 
(39), the drum shell (39) rotating in a manner such 
that the inner peripheral surface thereof is airtightly 
in sliding contact with the outer peripheral surface 
of the control sleeve (38), and the suction channel 
includes a suction hole (55), formed in the drum 
shell (39) and having one end opening into the 
sampling groove (54) and the other end opening in 
the inner peripheral surface of the drum shell (39), 
and an aperture (59,60) defined in the control 
sleeve (38) and opening over the rotational angle 
zone (83), the aperture (59,60) being opened and 
closed by said valve means (58,62). 

4. An apparatus according to claim 3, characterized in 
that said valve means includes an arcuate shutter 
(58) constituting part of the outer peripheral surface 
of the control sleeve (38) and being movable in the 
axial direction of the control sleeve (38). and an 
actuator (62) in the control sleeve (38) moving the 
shutter (58) to open and close the aperture (59,60). 

5. An apparatus according to claim 4, characterized in 
that said valve means further includes a circumfer- 
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ential groove (58a) formed on the outer surface of 
the shutter (58) and connecting means for connect- 
ing the circumferential groove (58) to the atmos- 
phere, and the suction hole (55) of the drum shell 
(39) passes the circumferential groove (58a) of the 5 
shutter (58) as the drum shell (39) rotates when the 
shutter (58) is in a position to close the aperture 
(59,60). 

6. An apparatus according to claim 5, characterized in 10 
that said release means includes a release groove 
(64) formed on the control sleeve (38) and commu- 
nicated with the atmosphere, and the connecting 
means includes branch groove (64a) diverging from 

the release groove (64) and connected to the cir- is 
cumferential groove (58a) of the shutter (58). 

7. An apparatus according to claim 2, characterized in 
that said apparatus further comprises detecting 
means (70) for detecting the filter cigarette received 20 
in the sampling groove (54) of said sampling drum 
(35) and delivering detection signals, counting 
means (74) for counting the sampled filter ciga- 
rettes on the basis of the detection signals from 
said detecting means (74), and drive means (78) for 25 
causing said valve means (58,62) to close the suc- 
tion channel (42) when a set value is attained by the 
number of sampled filter cigarettes counted by said 
counting means (74). 

30 

8. An apparatus according to claim 1 , characterized in 
that the first transportation drum (24) includes a 
rotatable drum shell (27), having transportation 
grooves (28) on the outer peripheral surface thereof 

for receiving the filter cigarettes and a suction hole 35 
(29) having one end opening in the bottom of the 
transportation groove (28) and the other end open- 
ing in the inner peripheral surface of the drum shell 

(27) , and a stationary sleeve (26) fixed in the drum 
shell (27) and having an aperture (31) in the outer 40 
peripheral surface thereof passing said sampling 
drum (35) in the circumferential direction and 
receiving the first suction pressure, and said differ- 
ential pressure means includes a throttle wall (26a) 

in the aperture (31) of the stationary sleeve (26), 45 
the throttle wall (26a) facing the suction hole (29) 
across a gap (G) when the transportation groove 

(28) of the drum shell (27) pass said sampling drum 
side. 

50 

Patentanspruche 

1. Vorrichtung zur Probenahme von Filterzigaretten 
von einem Filterzigarettenherstellungssystem, 
wobei das System einen Trommelzug (2, 17) ent- 55 
halt, der eine Mehrzahl von in Bezug aufeinander 
kontinuierlichen FOrdertrommeln aufweist und 
Zigaretten sowie hergestellte Filterzigaretten derart 
fordert, daB die Zigaretten und Filterzigaretten zwi- 



schen den Fdrdertrommeln nacheinander Dbertra- 
gen werden, wobei eine erste Fdrdertrommel (24) 
von den Fordertrommeln die Filterzigaretten f6r- 
dert, wahrend sie die Filterzigaretten unter einem 
Saugdruckanzieht, wobei die Vorrichtung eine Pro- 
benahmeeinrichtung fur eine selektive Probe- 
nahme der Filterzigaretten von der ersten 
Fordertrommei (24) enthalt, 
dadurch gekennzeichnet, daB die Probenahmeein- 
richtung umfaBt: 

eine Probenahmetrommel (35), die im Bereich 
der ersten Fordertrommei (24) drehbar ange- 
ordnet ist, wobei die Probenahmetrommel (35) 
eine Probenahmenut (54) aufweist, die in der 
Lage ist, sich periodisch einer der Filterzigaret- 
ten zu nahern, die auf der ersten Fordertrom- 
mei (24) gefordert wird, um die Filterzigarette 
aufzunehmen, wahrend die Probenahmetrom- 
mel (35) sich dreht, 

eine Zufuhreinrichtung zum Zufuhren eines 
Saugdrucks zu der Probenahmenut (54), wenn 
die Probenahmenut (54) eine vorbestimmte 
Drehwinkelzone (83) auf der Seite der ersten 
Fordertrommei (24) durchiauft, wahrend die 
Probenahmetrommel (35) sich dreht, wobei die 
Zufuhreinrichtung einen Saugkanal (42, 55) 
enthalt, der in der Probenahmetrommel (35) 
festgelegt und mit der Probenahmenut (54) 
verbunden ist, 

eine Differenzdruckeinrichtung (26a) zum 
Erzeugen eines Differenzdrucks zwischen dem 
ersten Saugdruck (P^ auf der ersten Forder- 
trommei (24) und dem Saugdruck (P 2 ) auf der 
Probenahmenut (54), wenn die Probenahme- 
nut (54) die Drehwinkelzone (e 3 ) durchiauft, 
wobei die Filterzigarette auf der ersten Forder- 
trommei (24) angezogen und durch die Probe- 
nahmenut (54) auf der Grundlage des 
Differenzdrucks angezogen wird, 
eine Freigabeeinrichtung (64) zum Entfernen 
des zweiten Saugdrucks (P 2 ) auf der Probe- 
nahmenut (54), nachdem die Drehwinkelzone 
(e 3 ) durch die Probenahmenut (54) durchlau- 
fen ist, und 

eine Sammeleinrichtung (23, 65) zum Sam- 
meln der Filterzigarette in der Probenahmenut 
(54) von der Probenahmetrommel (35), nach- 
dem der zweite Saugdruck (P 2 ) auf der Probe- 
nahmenut (54) entfernt ist 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Vorrichtung auBerdem eine Ven- 
tileinrichtung (58. 62) zum Offnen und SchlieBen 
des Saugkanals (42) der Zufuhreinrichtung umfaBt. 

3. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, daB die Probenahmetrommel (35) einen 
drehbaren Trommelmantel (39) enthalt, der die Pro- 
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benahmenut (54) aufweist und eine Steuerbuchse 
(38), die in dem Trommelmantel (39) fest angeord- 
net ist, wobei der Trommelmantel (39) sich derart 
dreht, daB seine Innenumfangsflache sich luftdicht 
im Gleitkontakt mit der AuBenumfangsflache der 5 
Steuerbuchse (38) befindet. und wobei der Saug- 
kanal ein Saugloch (55) enthalt, das in dem Trom- 
melmantel (39) gebildet ist und ein Ende aufweist 
das in die Probenahmenut (54) mundet, und ein 
weiteres Ende, das in die Innenumfangsflache des w 
Trommelmantels (39) mundet, und wobei eine Off- 
nung (59, 60) in der Steuerbuchse (38) festgelegt 
ist und uberdie Drehwinkelzone (0 3 ) mundet, wobei 
die Off nung (59, 60) durch die Ventileinrichtung (58, 
62) geSffnet und geschlossen wird. 15 

4. Vorrichtung nach Anspruch 3, dadurch gekenn- 
zeichnet, daB die Ventileinrichtung eine bogenfSr- 
mige VerschluBklappe (58) enthalt, die einen Teil 
der AuBenumfangsflache der Steuerbuchse (38) 20 
bildet und in der axialen Richtung der Steuer- 
buchse (38) beweglich ist, und ein Betatigungsor- 
gan (62) in der Steuerbuchse (38). die die 
VerschluBklappe (58) bewegt, urn die Off nung (59, 

60) zu Sffnen und zu schlieBen. 2s 

5. Vorrichtung nach Anspruch 4, dadurch gekenn- 
zeichnet, daB die Ventileinrichtung auBerdem eine 
Umfangsnut (58a) enthalt, die auf der AuBenum- 
fangsflache der VerschluBklappe (58) gebildet ist, 30 
und eine Verbindungseinrichtung zum Verbinden 
der Umfangsnut (58) mit der Atmosphare, und das 
Saugloch (55) des Trommelmantels (39) die 
Umfangsnut (58a) der VerschluBklappe (58) durch- 
lauft, wenn der Trommelmantel (39) sich dreht, 35 
wenn die VerschluBklappe (58) sich in einer Posi- 
tion befindet, urn die Offnung (59, 60) zu verschlie- 
Ben. 

6. Vorrichtung nach Anspruch 5, dadurch gekenn- 40 
zeichnet, daB die Freigabeeinrichtung eine Freiga- 
benut (64) enthalt, die auf der Steuerbuchse (38) 
gebildet ist und in Verbindung mit der Atmosphare 
steht, und die Verbindungseinrichtung eine Zweig- 

nut (64a) enthalt, die von der Freigabenut (64) 45 
abgezweigt und mit der Umfangsnut (58a) der Ver- 
schluBklappe (58) verbunden ist 

7. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, daB die Vorrichtung auBerdem eine so 
Ermittlungseinrichtung (70) zum Ermitteln der Fil- 
terzigarette umfaBt, die in der Probenahmenut (54) 
der Probenahmetrommel (35) aufgenommen ist 
und Ermittiungssignale liefert. eine Zahleinrichtung 
(74) zum Zahlen der der Probenahme unterworfe- 55 
nen Filterzigaretten auf der Grundlage der Ermitt- 
iungssignale von der Ermittlungseinrichtung (74), 
und eine Antriebseinrichtung (78), urn die Ventilein- 
richtung (58, 62) zu veranlassen, den Saugkanal 



(42) zu verschlieBen, wenn ein eingestellter Wert 
durch die Anzahl der einer Probenahme unterwor- 
fenen Filterzigaretten erreicht ist, die durch die 
Zahleinrichtung (74) gezahlt wird. 

8. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die erste FOrdertrommel (24) einen 
drehbaren Trommelmantel (27) enthalt, der Forder- 
nuten (28) auf seiner AuBenumfangsflache zum 
Aufnehmen der Filterzigaretten und ein Saugloch 
(29) aufweist, das ein Ende aufweist, das in den 
Boden der Fbrdernut (28) mundet, und ein weiteres 
Ende, das in die Innenumfangsflache des Trommel- 
mantels (27) mundet, und eine stationare Buchse 

(26) , die in dem Trommelmantel (27) fest ange- 
bracht ist und eine Offnung (31) in seiner AuBen- 
umfangsflache aufweist, welche die 
Probenahmetrommel (35) in der Umfangsrichtung 
durchiauft und den ersten Saugdruck aufnimmt, 
und die Differenzdruckeinrichtung einer Drossel- 
wand (26a) in der Offnung (31) der stationaren 
Buchse (26) enthalt, wobei die Drosselwand (26a) 
dem Saugloch (29) uber einen Spalt G gegenuber- 
liegt, wenn die FGrdernut (28) des Trommelmantels 

(27) die Probenahmetrommelseite durchiauft. 

Revendications 

1. Appareil d'echantillonnage de cigarettes a filtre a 
partir d'un systeme de fabrication de cigarettes k fil- 
tre, le syst&me comportant un train de tambours (2, 
17) qui poss^de plusieurs tambours de transport 
continus les uns avec le autres et transporte des 
cigarettes et les cigarettes a filtres fabriqu6es de 
fagon que les cigarettes et les cigarettes a filtre 
soient successivement amenees entre les tam- 
bours de transport, un premier tambour de trans- 
port (24), parmi les tambours de transport, 
transportant les cigarettes a filtre tout en attirant les 
cigarettes a filtre par pression d'aspiration, ledit 
appareil comportant des moyens d'echantillonnage 
pour echantillonner seiectivement les cigarettes a 
filtre a partir du premier tambour de transport (24), 
caracterise en ce que lesdits moyens 
d'echantillonnage comprennent : 

un tambour d'echantillonnage (35) dispose 
rotatif au voisinage du premier tambour de 
transport (24), ledit tambour d'echantillonnage 
(35) ayant une rainure d'echantillonnage (54) 
susceptible de s'approcher periodiquement 
d'une des cigarettes a filtre transposes sur le 
premier tambour de transport (24) pour rece- 
voir la cigarette a filtre pendant que ledit tam- 
bour d'echantillonnage (35) tourne ; 
des moyens d'alimentation pour fournir une 
pression d'aspiration a la rainure d'echantillon- 
nage (54) quand la rainure d'echantillonnage 
(54) passe dans une zone angulaire rotation- 
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nelle predetermine (8 3 ) sur le cote du premier 
tambour de transport (24) pendant que iedit 
tambour d'echantillonnage (35) tourne, lesdits 
moyens d'alimentation comportant un canal 
d'aspiration (42, 55) forme dans Iedit tambour 5 
d'echantillonnage (35) et relie k la rainure 
d'echantillonnage (54) ; 
des moyens de pression differentielle (26a) 
pour produire une pression difterentielle entre 
la premiere pression d'aspiration (P^ sur le 10 
premier tambour de transport et la seconde 
pression d'aspiration (P 2 ) sur la rainure 
d'echantillonnage (54) quand la rainure 
d'echantillonnage (54) passe devant la zone 
angulaire rotationnelle (6 3 ), la cigarette a filtre is 
sur le premier tambour de transport (24) etant 
attiree et regue dans la rainure d'echantillon- 
nage (54) en raison de la pression .differentielle 

des moyens de degagement (64) pour suppri- 20 
mer la seconde pression d'aspiration (Pg) sur 
la rainure d'echantillonnage (54) apres le pas- 
sage de la rainure d'echantillonnage (54) 
devant la zone angulaire rotationnelle (8 3 ) ; et 
des moyens collecteurs (23, 65) pour recuperer 25 
la cigarette k filtre dans la rainure d'echantillon- 
nage (54) dudit tambour d'echantillonnage (35) 
apres suppression de la seconde pression 
d'aspiration (P2) sur la rainure d'echantillon- 
nage (54). 30 

2. Appareil selon la revendication 1 , caracterise en ce 
que Iedit appareil comprend en outre des moyens 
de valve (58, 62) pour ouvrir et termer le canal 
d'aspiration (42) desdits moyens d'alimentation. 35 

3. Appareil selon la revendication 2, caracterise en ce 
que Iedit tambour d'echantillonnage (35) comporte 
une coque de tambour rotatif (39), la rainure 
d'echantillonnage (54) et un manchon de com- 40 
mande (38) etant fixes dans la coque de tambour 
(39), la coque de tambour (39) tournant d'une 
maniere telle que sa surface peripherique inte- 
rieure soit en contact glissant, avec etancheite k 
I'air, avec la surface peripherique exterieure du 45 
manchon de commande (38), et en ce que le canal 
d'aspiration comporte un trou d'aspiration (55), 
forme dans la coque de tambour (39) et ayant une 
extremite qui debouche dans la rainure d'echan- 
tillonnage (54) et I'autre extremite qui debouche so 
dans la surface peripherique interieure de la coque 

de tambour (39), et une ouverture (59, 60) formee 
dans le manchon de commande (38) et ouvrant sur 
la zone angulaire rotationnelle (e 3 ), Touverture (59, 
60) etant ouverte et fermee par lesdits moyens de 55 
valve (58, 62). 

4. Appareil selon la revendication 3, caracterise en ce 
que lesdits moyens de valve comportent un obtura- 



teur (58) constituant une partie de la surface peri- 
pherique exterieure du manchon de commande 
(38) et etant mobile dans la direction axiale du man- 
chon de commande (38), et un actionneur (62) 
dans le manchon de commande (38) deplagant 
I'obturateur (58) pour ouvrir et fermer Touverture 
(59, 60). 

5. Appareil selon la revendication 4, caracterise en ce 
que lesdits moyens de valve comportent en outre 
une rainure circonferentielle (58a) formee sur la 
surface exterieure de I'obturateur (58) et des 
moyens de connexion pour connecter la rainure cir- 
conferentielle (58) k I'atmosphere, et en ce que le 
trou d'aspiration (55) de la coque de tambour (39) 
passe devant la rainure circonferentielle (58a) de 
I'obturateur (58) quand la coque de tambour (39) 
tourne lorsque I'obturateur (58) est en position de 
fermeture de I'ouverture (59, 60). 

6. Appareil selon la revendication 5, caracterise en ce 
que lesdits moyens de degagement comportent 
une rainure de degagement (64) formee sur le 
manchon de commande (38) et en communication 
avec I'atmosphere, et les moyens de connexion 
comportent une rainure derivee (64a) partant de la 
rainure de degagement (64) et connectee k la rai- 
nure circonferentielle (58a) de I'obturateur (58). 

7. Appareil selon la revendication 2, caracterise en ce 
que Iedit appareil comprend en outre des moyens 
detecteurs (70) pour detecter la cigarette k filtre 
regue dans la rainure d'echantillonnage (54) dudit 
tambour d'echantillonnage (35) et deiivrer des 
signaux de detection, des moyens de comptage 
(74) pour compter les cigarettes k filtre echantillon- 
nees en fonction des signaux de detection regus 
desdits moyens detecteurs (74), et des moyens 
d'entramement (78) pour faire que les moyens de 
valve (58, 62) ferment le canal d'aspiration (42) 
quand une valeur fixee est atteinte par le nombre 
de cigarettes k filtre echantillonnees compte par 
lesdits moyens de comptage (74). 

8. Appareil selon la revendication 1, caracterise en ce 
que le premier tambour de transport (24) comporte 
une coque de tambour rotatif (27), ayant sur sa sur- 
face peripherique exterieure des rainures de trans- 
port (28) pour recevoir les cigarettes k filtre et un 
trou d'aspiration (29) ayant une extremite debou- 
chant dans le fond de la rainure de transport (28) et 
I'autre extremite debouchant dans la surface peri- 
pherique interieure de la coque de tambour (27), et 
un manchon fixe (26) fix6 dans la coque de tam- 
bour (27) et ayant une ouverture (31) dans sa sur- 
face peripherique exterieure passant devant Iedit 
tambour d'echantillonnage (35) dans la direction 
circonferentielle et recevant la premiere pression 
d'aspiration, et en ce que lesdits moyens de pres- 
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sion differentielle comportent une paroi d'6trangle- 
ment (26a) dans Touverture (31) du manchon fixe 
(26), la paroi d'6trang!ement (26a) faisant face au 
trou d'aspiration (29) et en etant s6par£e par un 
intervalle (G) quand la rainure de transport (28) de s 
la coque de tambour (27) passe devant ledit cot§ de 
tambour d'echantillonnage. 
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